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The area under consideration is shown in figure 1. It 
contains most of the Gloversville and Lassellsville 1 5 ' quad­
rangles. In addition it includes the southern halves of the 
Piseco and Lake Pleasant 15' quadrangles. Until recently, 
much of this area has received very little geological attention. 
Killer (1921-22) reconnaissance the Gloversville quadrangle, 
but his map was never published. Miller's 1916 map of the Lake 
Pleasant quadrangle provides little pertinent information. The 
same may be said of his 1909 map of the adjoining Broadalbin 
quadrangle (which the present author is currently mapping).
In 1937 Cannon published his well known study of the 
Piseco Dome. However, by his own admission, he did little more 
than a very broad reconnaissance of the gneisses comprising the 
southern half of the quadrangle.
More recently there has been mapping activity to the west, 
north, and east of the area under discussion. Nelson (1968) has 
examined the Ohio 15' quadrangle, and Thompson (1955-59) studied
the Harrisburg quadrangle. Bartholome"’" ( 1956 ) mapped in the northern 
half of the Lake Pleasant 15' quadrangle. In 1959 and 1960 Isachsen 
ran some reconnaissance traverses through the Lassellsville 15'
quadrangle.
At present Duane Wohlford of Oneonta State College is map­
ping in the Lassellsville 15' quadrangle. The area mapped by 
Wohlford overlaps with that mapped by the author. This situation has 
arisen because neither man was aware of the other's presence until 














concerning the contacts of the thick quartz monzonite gneiss
unit where it crosses the westernmost 
information Thisfigure 2 .
Until understanding
Adirondacks has been severely hampered by certain conceptual 
biases. The first of these is that the vast majority of quartzo- 
feldspathic rocks are igneous in origin. In the Adirondacks this 
belief led early investigators to suppose that the region had 
been intruded by vast quantities of syenitic and/or granitic
magma (Miller, 1923). Adherence to this model led investigators 
to produce maps with a style now referred to as "blob" geology, 
irora the present author's own experience, "olob" geology can
easily result if one fails to recognize stratigraphy and to follow
contacts. Such myopia is easily explained m  those who believe
that the Adirondacks have been "cut to pieces" by a great batholith
of quartzo-feldspathic magma. A corollary appears to be that strike 
and dip information is superfluous, since folia- ions
gneis the shape of the underlying
Alternatively, a "xenolith" may be rotated, etc., and; therefore,
its foliation represents an irregular detail. As a result of such
axioms, there exist a number of Adirondack quadrangle maps that are 
without a single strike and dip.
A second and more recent conceptual bias dictates that, 
aside from basic rocks, significant intrusives are absent from the 
Adirondacks. This school of thought is characterized by the belief 
that, until proven otherwise, all gneisses are paragneisses or meta­
volcanics. Actually this is an attractive view and one which the 
author used to adhere to. Unfortunately strong adherence to this 
belief can lead to very serious mapping error. This is because
quartzo-feldspathic meta-intrusives do exist in the Adirondacks,
and failure to recognize them as such makes it very difficult to 
interpret certain contacts or pinchouts. The resulting interpreta­
tion may be marked oy some very exotic fold structures which probably 
do not exist.
The matter of conceptual bias has been stressed, because 
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Migmatite
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Garnetiferous Quartz-Biotite-Oligoclase Gneiss 
Includes minor quartzites and leucogneisses
Leucogneiss
Includes minor quartzite and pelitic units
Charnockite and related 
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Quartzites and feldspathic quartzites 
Includes minor pelitic units
Dip of foliation drawn at contact
Normal faults. Hachures on down thrown side
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MILES
Pig. 2. Geologic map of the Southern Adirondacks
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we are guided by hypotheses. Inevitably the final results are 
influenced by our individual conceptual framework -i.e.- our 
imaginations. To deny this influence is to delude ourselves.
A much more fertile approach is to admit the existence of biases 
and to evaluate those operating upon us. The result can be a 
more accurate, and realistic, geologic map prepared under condi­
tions which are enjoyable. This has been the approach used in 
the work described herein. In particular, the author has accepted 
the possible existence of ortho - and paragneisses of all kinds.
Also posited was the existence of a traceable stratigraphy on 
which is superimposed several fold events -at least one of which 
is isoclinal and recumbent.
Lithology and Stratigraphy
Within the area, and in adjoining quadrangles, there exists 
a distinct and mappable stratigraphy. In fact, the stratigraphic 
divisions currently recognized are believed to represent the minimum 
number of mappable units. Continued research will eventuate in 
greater refinement. In addition, it must be pointed out that the 
scale of figure 2 does not permit some contacts to be shown ,
In the following text headings are by lithology and indivi­
dual bands (formations?) are discussed beneath the relevant heading.
Quartzite
Without any doubt, quartzites are the most important rocks 
in the area. Where they are sufficiently thick and continuous, they 
serve as excellent marker beds. Such is the case with the three 
major quartzites shown on the map in figure 2. Strictly speaking, 
the term "quartzite" has a very narrow lithological definition. In 
the southern Adirondacks the strict definition of quartzite applies 
only to relatively pure 6 inch to 20 foot thick bands of white or 
rose quartzite. These are intercalated with quartzo-feldspathic, 
pelitic, or basic bands. In some instances pure quartzite is sub­
ordinate to feldspathic and even garnetiferous quartzite. None
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the less, the units shown as quartzite in figure 2 are all char­
acterized by the fact that about 50?£, or more, of their lithology 
is comprised of legitimate quartzite beds.
The three major quartzite units are described below.
Approximate thicknesses are given in parentheses.
Irving Pond Quartzite ('~2000')
This is by far the largest quartzite unit in the area.
It consists of interlayered quartzites and quartzo-feldspathic gneisses. 
Basic bands are subordinate except in local situations. Much of 
quartzite lithology is comprised of alternating quartzite and 
darker pelitic bands; the latter being about 1/8"— 1/4" thick and 
giving the rock a distinctive appearance reminiscent of rhythmic
layering.
Garnet is pervasive throughout the unit and exhibits the pale 
lavender color that is distinctive of garnets associated with quartz­
ites in the southern Adirondacks. Thin sections show that the 
garnetiferous bands contain some 51° - 10^ sillimanite.
Very near its outer contacts the Irving Pond quartzite be­
comes pelitic and biotite rich. This change affects some 50 feet of 
exceedingly variable lithology. Some of these pelitic gneisses are 
well exposed in the roadcuts at the east end of Canada Lake (see 
stop E). Within this outer lithology, garnets tend to become smaller
and dark wine-red in color.
The Notch Quartzite (~200')
This northernmost quartzite band is very similar to the 
Green Lake Quartzite. Stratigraphically, it can be followed over a 
distance of at least 15 miles. A portion of this unit outcrops along 
Route 10 between Pine and Piseco Lakes and near the side road to 
Shaker Place.
Woodworth Pond Quartzite ('■'-100’)
This band is exposed on the southeastern border of the area.
It is similar to the Green Lake and Notch quartzites.
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Green Lake Quartzite (— 100')
This unit contains a large quantity of feldspathic 
material, but there is still a sufficient quantity of quartzite 
to justify mapping it as such.
Typically, the unit consists of 1" - 6" alternating 
bands of quartzite and feldspathic quartzite. The weathered 
surface exhibits a distinctive white color tinged with a very 
pale green. Lavender garnets abound.
Locally this band is highly sheared and fine grained. 
Megascopically these bands appear black and glossy. Micro­
scopically, they are quite definitely myDonitic. This is the 
case at stop D.
The most distinctive thing about the Green Lake Quartzite 
is its stratigraphic position and continuity. Coupled with its 
resistance to erosion, it provides an excellent marker formation.
The Green Lake Quartzite is most highly sheared just 
east of Canada Lake. Here the shearing and mylonitization appears 
to be related to the intrusion of a nearby olivine metagabbro. 
Elsewhere shearing is not as intense.
The Green Lake Quartzite is an excellent marker and 
greatly facilitates distinguishing the Royal Mountain Quartz 
Diorite from the Hogback Mountain Charnockite.
Charnockite
As in the case of the quartzites, not everything mapped as 
charnockite is charnockite in the strict sense. Most of these rocks 
are granitic and quartz-syenitic gneisses that exhibit only a minor 
development of orthopyroxene. The most prominent mafic is green 
hornblende. However small amounts of orthopyroxene are present 
in most thin sections.
The most consistent mineralogy of the charnockite sequence 
is the ubiquity of mesoperthite. Although orthoclase, microcline, 
plagioclase, or antiperthite occur locally, mesoperthite is 
present to some extent in almost every thin section. Often the 
mesoperthite is visible in a stained hand specimen viewed with a 
10 X hand lens.
There are two recognizable charnockitic bands in the area 
These are described below.
Hogback Mountain Charnockite (~ 3000')
This rock is magnificently exposed in the large roadcuts 
at the east end of Canada Lake (stop D).
On the relatively fresh surface of the roadcut the unit 
weathers dark green, to light green, to pink. On the weathered 
surface, it tends to be a light reddish brown. Specimens broken 
open with a hammer exhibit a light brown coloration. Black or 
bronzish hornblende are seen. Bronzish orthopyroxene is also present 
and is difficult to distinguish from hornblende in hand specimen.
Both mega - and microscopically,, quartz grains are seen to be 
extremely elongated. This is a typical feature of the unit.
The Hogback Mountain charnockite possesses a rather well 
developed foliation but lacks much pronounced compositional banding. 
Many pink "bands" turn out to be discontinuous and fairly irregular 
color "swaths". Locally, amphibolite layers cause banding to develop.
A very distinctive pink microcline aplite is associated 
with the Hogback Mountain charnockite. It occurs in several 10'-20' 
thick bands; one of which is well exposed just south of Canada Lake.
11-10
An approximate mode of the charnockite is given in Table A. 
Note that garnets are not present in the charnockite.
Cathead Mountain Charnockite (~-»2000')
This unit differs from the Hogback Mountain charnockite in 
that the latter is by far the more mafic of the two. For the most 
part the Cathead Mountain charnockite is a leucogneiss containing 
less than 5/ mafics. Where mafics do occur, they are often 
chloritized. However orthopyroxene does appear locally.
The feldspar of this unit is generally mesoperthite, and this 
is consistent with the mineralogy of the Hogback Mountain charnockite.
The Cathead Mountain charnockite is well exposed in the 
roadcuts along Route 30 some 1.8 miles north of where the road 
crosses the Sacandaga River near the town of Northville. It is 
equally well exposed in the brand new roadcuts along Route 10 near 
the side road to Shaker Place between Pine and Piseco Lakes. The 
on-strike distance between these two points is approximately 17 
miles. The unit has been traced for a total on-strike distance of 
23 miles and can be projected another 14 miles through the Ohio 15' 
quadrangle.
An approximate mode is given in Table A.
Leucogneiss (^2500' total)
Layers of LEUCOGNEISS are widespread throughout the area.
They consist of white to rusty weathering, well banded garneti­
ferous quartz-feldspar gneisses. For the most part these rocks 
contain sillimanite at approximately 5°!° by volume. The bulk of 
the leucogneisses consist of quartz, Oligoclase, and K-feldspar.
Quartz is generally present in quantities of 40-50/ by volume.
Sodic Oligoclase and K-feldspar each account for about 25/ by volume. 
Garnets are usually small, well-rounded, and light red to lavender 
in color. Except for local variations, biotite is present in 
amounts not exceeding 10/ by volume. Microscopic examination shows 
the biotite to be red to red-brown in color. In outcrop a large
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number of granitic layers are found banded together with the 
lithology described above. Quartzite layers are common but thin.
Leucocratic gneisses may be found in almost any section of 
gneisses richer in biotite. However, not all of these leucocratic 
bands are continuous, and most seem to merge transitionally into 
biotite rich pelitic gneisses. This feature probably represents 
sedimentary facies changes in the original rocks. Most bands of 
this type have not been mapped, but four are large enough to be 
shown in figure 2. Two of these outline what appear to be drag 
folds north of the F-| fold core. A third occurs in the Northville 
syncline at the eastern edge of the map. The fourth is a small body 
near the center of the map.
By far the largest body of leucocratic gneiss envelopes the 
Cathead Mountain charnockite. It is typically white in color and 
highly garnitiferous. Quartzite layers are common. This unit is 
well exposed on the Old State Road 2 miles north of where Route 
30 crosses the Sacandaga River near Northville. The total thickness 
of this unit appears to be in the order of 2000 - 3000'.
In the central map area the southern contact of this unit 
is graditional into garnetiferous biotite-quartz-feldspar gneisses.
Garnetiferous Biotite Quartz Oligoclase Gneiss ('■*■'7500')
This is the most widespread paragneiss in the area. It 
occurs in an extensive band north of Canada Lake. Reconnaissance 
traverses indicate that this same unit is widely exposed in the 
Broadalbin 15' quadrangle and that these rocks swing around so as 
to fit conformably into the fold pattern.
The biotite-quartz-plagioclase gneisses are distinguished 
by the grey color of their weathered surface and by their black, 
biotite rich interiors (up to 20^ biotite). Scattered about in 
this matrix are variable quantities of white or pink K-feldspar 
augen.
Unlike the leucogneisses, these darker gneisses do not 
usually contain sillimanite. Exceptions are known, especially in
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the roadcuts along Route 29A between Pine Lake and Stratford.
In such instances associated biotite is red and both K-feldspar 
and deep wine-red garnets are common. This relationship suggests 
a genetic relationship between the phases involved. Reactions 
such as those described by Lundgren (1962) or Wones and Eugester 
(1 9 6 5) are of relevance.
In outcrop these gneisses exhibit variable banding.
Intercalated units may be leucocratic paragneisses or granitic 
layers. Some of the latter may be anatectic. There are many in­
stances where banding is much subdued or almost absent.
There are several features that complicate the subdivision 
of this unit. In the first place, the lithology is overwhelmingly 
monotonous,and mappable discontinuities are not easily located. 
Secondly, most of the recognizable discontinuities die out over 
short distances. This is the case with many of the leucocratic 
layers within the quartz-biotite Oligoclase gneiss. In addition 
to these matters, the unit has behaved in an incompetent fashion 
during at least two folding events. As a result, what little 
stratigraphy exists is grossly complicated by folded flowage folds. 
Locally there exists a rodding which obliterates foliation. Such 
difficulties are compounded by the fact that these gneisses are the 
most easily intruded and eroded in the area. The net result is a 
very difficult and frustrating problem in stratigraphy and structure. 
This problem has not been satisfactorily resolved, and, as a result, 
it is not certain whether or not the biotite-quartz-plagioclase gneisses 
are repeated by an unrecognized major fold. If such a fold exists, 
its axis runs about N70W between Canada Lake and the large quartz 
monzonite band to the north. Such a fold would greatly alter 
thicknesses represented in the stratigraphy.
In general the garnetiferous quartz-biotite-oligoclase gneiss 
appears to be quite similar to Engel and Engel's " least altered" 
gneiss. An approximate mode is given in Table A.
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atite (~ 0 500 • )
A single mappable unit of migmatite is found in the 
eastern and southern part of the area. It is possible to argue 
that this migmatite should be mapped as part of the biotite-quartz-plagioclase
 gneiss to which it is closely related. This 
argument has merit, but its distinctive stratigraphic and structural 
properties make the migmatite easily recognizable and clearly 
appable.
Lithologically, the migmatite is composed of granitic and 
iotite granitic bands interlayered with biotite-quartz-plagioclase
Garnets are not widespread in the granitic layers, but 
they do occur.
The most striking feature of the migmatite is the remarkable 
degree to which it has developed minor folds of all generations.
In no other lithology is folding so ubiquitous and impressive.
The folding and granitic composition of the migmatite 
suggest that its origin is in part igneous -either due to anatexis 
or the effects of the nearby quartz monzonite intrusive.
Amphibolite and Pyroxenite ( 0 300’ )
Small bands of amphibolite and pyroxenite occur in all the 
rock units described hereunto. None of these bands are large enough
to map
Within the Northville Syncline, there exists a large ap
pable unit of mixed amphibolite and pyroxenites. These occur as 
in thick basic bands as well as interlayered with quartzo-feldspathic 
etasediments. The origin of these basic rocks in uncertain, but 
they may be related to the large olivine metagabbro that occurs on 




Royal Mountain Quartz hietadiorite (‘'*0 - 2500')
This distinctive, medium grained, unit consists of an­
desine plagioclase (An4Q), quartz, and a little green hornblende.
The quartz content averages around 30-40$. Generally the rock 
is well lineated but banding is poorly developed. Where banding 
does exist, it is usually the result of 2"-3" layers of amphibo­
lite in the metadiorite. In places these amphibolite layers are 
broken, twisted, and disrupted giving a typically igneous appearance. 
Such cross cutting relationships are well developed in the large 
ledge just across from the Canada Lake Store and Post Office
(stop D ).
A distinctive feature of the metadiorite is its white 
weathering surface. This leads to an extremely leucocratic appear­
ance which can cause confusion with granitic gneisses. On a fresh 
surface the rock bears a remarkable resemblance to the Hogback Lit. 
Charnockite. In many instances field identification has required 
staining by sodium colbaltinitrite. It is probable that a significant 
percentage of Adirondack quartz syenites are actually misidentified 
quartz metadiorites.
Rooster Hill Inequigranular Quartz Lonzonite Gneiss* 0 - 20,000')
This unit occupies a tremendous volume in the southern 
Adirondacks. In the past it has oeen mapped as inequigranular 
hornblende granitic gneiss (phgs); or inequigranular pyroxene- 
hornblende quartz-syenitic gneiss (phqs). In fact all of these 
lithologies represent local variations of the unit here described.
In the opinion of the present investigator, it is not generally 
possible to subdivide the Rooster Hill gneiss into mappable units 
of hbg, phgs, or phqs. Attempts to do so lead to regrettable losses 
of time and the expenditure of much frustrated effort.
* After writing this section, the author read Buddington's 
(1939) description of the Hermon Granite. There can be little doubt 
that the Rooster Hill gneiss is closely related to the Herrr.on Granite.
The most distinctive feature of the Rooster Hill gneiss is the 
presence of large (l"-4") megacrysts of potassium feldspar. These 
megacrysts are generally well aligned and define an excellent linea­
tion. In many places shearing strain has led to crushing and 
flattening of the megacrysts in the plane of foliation. Perhaps 
most interestingly of all are those places where minimal deformation 
provides strong visual evidence suggesting that the megacrysts are 
metamorphic relicts of original phenocrysts. Such exposures are 
amply available on the large ledges that rise above West Stony Creek 
southeast of the town of Benson. Here the megacrysts are developed 
to 4" in length and Carlsbad twinning is clearly seen on their white 
weathered surfaces. The crystals are clearly euhedral and in many 
places exhibit a random orientation. In other places crystals line 
up to form flowage type structures. The appearance is very much that 
of an igneous porphyry.
The megacrysts in this gneiss include microcline, orthoclase, 
and microperthite, microcline is best developed in the more highly 
sheared varieties. Feldspar color appears to have little correlation 
with which phase is present. Myrmekite is commonly developed next 
to the megacrysts.
It has been traditional for Adirondack geologists to refer 
to this unit as a phase of the syenite or quartz-syenite series.
Indeed the rock itself has often been classified as a quartz-syenite 
(see, for instance, Nelson, 1968, p. F 18 ). This practice is wholly 
unwarranted and is dangerously misleading, mineralogically, the 
rock classifies as a quartz-monzonite gneiss, and should be referred 
to as such (see Table A). This point is stressed not because the 
author is a zealous advocate of rock classifications, but because 
much of the charnockitic series has a quartz-syenitic composition 
and ought not to be confused with the present gneiss from which it 
differs genetically.
It is interesting that the quartz-monzonite gneisses have not 
been found in cross-cutting relationships anywhere within the area.




addition, there are in the southeastern part of the area many 
relatively narrow (25'-200') bands of quartz monzonite gneiss 
which are conformably folded with the paragneisses over distances 
of several miles. Evidence of this sort appears to be consistent 
with a non intrusive origin for the quartz monzonite gneiss. How­
ever the shape of some of the large bodies, and relationships to the 
paragneisses argue against this conclusion. Consider, for example, 
the large body of inequigranular quartz monzonite gneiss that sits 
near the area's eastern boundary. At its southwestern extremity, it 
quite clearly prys the paragneisses apart and thus makes room for 
itself. Moreover, bodies of paragneiss within the quartz monzonite 
gneiss are generally cross-cut by pegmatite and granitic veins.
These paragneiss inclusions are never continuous but clearly seem to 
gradually fade away into "wisps".
From the foregoing it is concluded that the quartz monzonite 
gneiss was synkinematically intruded and that conformity is to be 
expected. Once again we find that what seems "reasonable" depends 
mainly on the premises which serve as starting points for reason.
A particularly interesting feature associated with the quartz 
monzonite gneiss is the metasomatism that appears to have taken place 
in the vicinity of its contact. Locally the biotite-quartz-oligo- 
clase gneiss exhibits excellent microcline "dents-du-cheval". These 
are particularly well developed in the gneisses just west of Wood- 
worth Lake. This metasomatism appears to be the result of igneous 
activity and not the cause of igneous "looking" rocks.
An approximate mode is given in Table A.
uigranular Quartz Monzonite Gneiss ( 0'-500')
This unit is similar to the Rooster Hill inequigranular gneiss 
except that K-feldspar megacrysts are absent, and the rock shows
distinctive hornblende to An across.
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Equigranular hornblende quartz-monitic gneiss occurs in 
narrow bands or near the margins of some of the megacryptic bodies. 
It also occurs as large, integral bodies in the Piseco Dome and 
its extension to the southeast.
In some places it appears that the equigranular hornblende 
quartz-monzonite is nothing more than a highly sheared phase of 
the inequigranular phase.
Examples of equigranular hornblende granitic gneiss may be 
seen where the Northville-Lake Placid Trail crosses the West Branch 
of the Sacandaga River at Whitehouse (Lake Pleasant Quadrangle).
Olivine - Metagabbro (-^0'-500')
Within the area there exist four bodies of olivine meta­
gabbro. The best developed of these is located in the northern 
limb of the Northville syncline. This body is 500' wide at one 
point and has a lateral extension of well over a mile. Grain size 
varies from medium to coarse, and relict ophitic texture can be 
found near the center of the intrusion.
Of particular interest in the metagabbro are the presence 
of pyroxene-spinel symplectites which permit approximate limits to 
be placed on the P-T conditions of the imprinted metamorphic 
event. These symplectites consist of symplectite intergrowths 
of orthopyroxene, clinopyroxene, and green spinel all which 
separate embayed crystals of olivine from embayed labradorite.
The total assemblage appears to represent Kushiro and Yoder's (1966) 
reaction :
Anorthite + Forsterite Orthopyroxene + Clinopyroxene
+ Spinel
By utilizing an extension of curve (B) in their figure 2, we may 
set the upper conditions of metamorphism at approximately 700-900°C 
and pressures corresponding to 16-20 km depth. The pressure tem­
perature range can also be narrowed by employing the constraint 
that P-T conditions must lie on the sillimanite side of the sil- 
limanite-kyanite equilibrium. Dr. Philip Whitney of R.P.I. is
1 1 - 1 8
currently studying these, and other Adirondack symplectites and 
coronites, in order to better ascertain the P-T conditions in 
different parts of the Adirondacks. Dr. Whitney's work indicates 
that the depth of metamorphlsm increases northward from the 
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Structural Geology
Much of the Southern Adirondacks are characterized by 
low dips. These average near 30°, but dips of 10°-15° are common, 
and horizontal layering is locally prevalent. Over a rather extensive 
tract the structure resembles that of a homocline and was inter­
preted as such by Miller (1923). This homoclinal aspect is only 
apparent, and is precluded by tight minor folds that occur through­
out the region.
As shown in figure 2, southern Adirondack structure is 
dominated by two major fold sets. The earliest recognizable system 
is magnificiently represented by the large F^ fold that sweeps through 
Canada Lake. The F2 system is developed at several places in the
area, but the most notable axis trends N60W to E-W and passes from
the west-central edge of the map to just north of Gloversville.
Both sets of fold axes plunge gently eastward at 10°-15°.
The F 1 and F2 folds exhibit recognizably different styles.
The F^ folds are typically elongate and tightly appressed isoclinal 
folds. They are nearly always found in reclined or recumbent 
attitudes. The F2 folds tend to be more open and often display 
curvatures akin to a slightly flattened letter S (i.e.- )•
Figures 4 a); b); c); and d); show stereograms of foliations 
and lineations which exhibit the F^ and F2 symmetries. Stereograms 
a) and b) represent data collected in the general vicinity of 
Canada Lake. Stereograms c) and d) are for data collected in the
general area defined by the F^ fold nose.
F 1 Fold System
The geometry of the F^ fold is depicted in figure 3* As in­
dicated in the caption, the dips in figure 4 are somewhat exaggerated 
in order to emphasize the topology. Thus one may clearly see that 
while the axial trace of the F^ fold usually parallels contacts 
(except at the fold-nose), the axis of ths fold trends northwest.
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the fold nose. Of course, this trend may vary locally depending 
on the influence of later fold events.
F 1 minor folds are recognizable in many parts of the area.
They are especially pronounced in the biotite-quartz-plagioclase 
gneiss and in the migmatite. The axial trends of a large number of 
these folds have been incorporated into the lineation stereograms 
of figure 3 * The most impressive minor folds are found in the 
Irving Pond quartzites. These are especially impressive where 
pyroxenite and amphibolite alyers form the fold core; however, care 
must be taken to distinguish these features from boudinage. As 
seen here, F 1 folds are remarkedly elongate and show minor crinkles 
near their noses. Folds and crinkles have trends of N20W - N30W 
and plunge 10°-20° SE. Thus these minor folds replicate the majo. 
fold; and, in fact, proved to be of great assistance in delineating 
the major F^ fold.
Mineral lineation associated with the F^ system is difficult 
to find. Most of the mineral lineation shows a consistent trend of 
N6OV1 to E-W and is clearly associated with the F2 fold system. How­
ever, a few F^ mineral lineations have been found in the area eastward 
from Canada Lake to the fold nose. These trend N-S to N30W and 
plunge gently to the south and southeast. F^ lineations are generally 
very weak and could be easily missed among the very dominant Fp linear 
elements. Microfabrics may show more instances of relict F^ linea­
tion.
According to all available information, the large F 1 fold 
appears to be a reclined or recumbent antiforra. Its dimensions 
qualify it as a major structure in the Adirondacks. In the map area 
alone it can be followed for 20 miles. Reconnaissance surveys indicate 
that the same structure extends into the neighboring Broadalbin 15' 
quadrangle. This relationship suggests that the F^ fold shown in 
figure 2 lies at the core of a larger nappe-type structure that 
incorporates all of the southern Adirondacks.
There exists a problem concerning the position of the F^ 
axis in the region where it appears to abut against the large eastern
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block of quartz-monzonite gneiss. It is not certain if the axis 
swings northward around the body; or passes through the body.
The latter hypothesis is suggested by the approximate F 1 symmetry 
exhibited by the map pattern of the units of quartz monzonite gneiss. 
However, this pattern may represent nothing more than the expected 
result of conformable, synkinematic intrusion. If such is the 
case, the quartz monzonites would post-date fold events. This 
possibility is suggested by the absence of symmetries in stereo­
grams of quartz monzonite macrofabrics. However, the high degree 
of homogeneity in the quartz monzonite gneiss makes it very diffi­
cult to ascertain their macrofabrics. Therefore, F. structures may 
be obliterated. Hopefully microfabric studies will help to clarify 
this aspect of the problem.
Upward warping of the F. axis is favored by the appearance 
of tight recumbent minor folding in the paragneisses at* east edge 
of the quartz monzonite block. However these relationships are not 
incompatible with a pre-F^ age for the quartz monzonite; nor are they 
incompatible with shouldering by intrusion.
It is possible that the F^ fold axis swings northward and 
eastward around the quartz monzonite. Such an interpretation gains 
support from stratigraphic and structural relationships in the area. 
Strikes in the biotite-quartz-plagioclase gneiss turn north and the 
unit begins to thin down as it approaches the Northville Syncline.
In the vicinity of the syncline the foliation strikes NW and dips 
to the north. This suggests that a fold nose exists in the area. 
However, these features can be just as easily interpreted as local 
convulutions in proximity to the quartz monzonite.
Further support for the northward swing of the fold axis is 
given by the S shaped folds that are crossed by the county line near 
the center of the map area. These folds trend about N50W-N60W and 
are consistent with a westward shouldering due to the intrusion, or 
fold interference, by the quartz monzonite.
Clearly the matter of the eastward extension of the F^ fold
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axis remains unsolved. This investigator favors the possibility 
that the axis swings north around the quartz monzonite block.
However, it is difficult to substantiate this hypothesis. This
is in large part due to the problems inherent in subdividing the biotite
quartz-oligoclase gneiss. It is also due to the fact that the
region at the northern extremity of the quartz monzonite block
is grossly complicated by small bodies of diabase, metagabbro, and
granitic rocks. The geology is further complicated by the North-
ville Syncline.
Ultimately, the location of the F^ fold axis will be most c«. 
vincingly shown by large scale mapping to the east. It is for this 
reason that the author is currently working in the adjoining Broadal- 
bin 15' quadrangle. The resulting regional stratigraphy will very 
likely give a clear picture of the structure of the entire southern 
Adirondacks. Subsequently the problem of the extension of the F^ 
fold axis around the quartz monzonite will take on secondary importance.
Fp Fold System
The system is best represented by the large east
plunging syncline whose axis trends N70W to E-W through the south­
western corner of the map. This fold plunges 10°-15° to the south­
east. Its axial plane is warped, but, in general, dips north at 
steep angles. The topology of the F2 fold is depicted in figure 4.
The style and attitude of the F2 fold are well displayed by 
associated minor folds. A nice set of these are developed in the 
outcrop along Sprite Creek (stop I) and at the junction of Willie 
Road and Peck Hill Road (stop A). These folds tend to show sharp 
and fairly tight bends which open into more linear limb*, i.e.- 
they resemble Z's or angular S's. In this respect they exhibit shapes 
similar to the smaller folds that appear on the north limb of the 
F.J fold in figure 2. In fact, these folds may be drag folds related 
to the larger F2 fold. Their axial trends of N50W to E-W are con­
sistent with this conclusion.
11 -2b
The most ubiquitous feature associated with the F2 fold 
system is the N60W to E-W mineral lineation that is pervasive 
throughout the area. This lineation develops into rodding in 
many places. Such rodding is well developed in the roadcuts along 
Route 29A between Pine Lake and Stratford. In many of these ex­
posures rodding has resulted in the development of pencil gneisses. 
Most of these pencil gneisses have had their foliation nearly 
obliterated. This is particularly true on surfaces perpendicular 
to the rod axes.
Possible F-, Folds
 3 -------------------------------------------------------------------
At the southern and northern margin of the eastern quartz 
monzonite gneiss intrusive, there exist synclines that may represent 
locally developed F^ folds. These folds are believed to have de­
veloped due to shouldering or fold interference by the quartz mon­
zonite. It is possible that they are genetically related to the
folds to which they are similar in style and orientation.
The best developed of the F^ folds is the Northville Syn­
cline whose axis trends N70W and plunges 15° east (fig. 3e) and f)). 
The axial plane dips about 45° to the south. Minor folds in the
syncline exhibit sharp noses that are best characterized as resembling
the letter, Z. Like the main fold, minor fold axial planes dip about 
45° to the south. Strong mineral lineation and rodding are developed 
along the axis of this fold.
As shown on the map, the Northville Syncline does not con­
tinue to the west. It is largely for this reason that the structure 
is believed to be a local manifestation of structural influence due 
to the quartz monzonite block. The same is true of the more gentle 
syncline at the south margin of the quartz monzonite.
It is possible that the F^ folds manifest responses of F2 
folding to local boundary conditions. Stereograms and the map 
pattern indicate that the quartz monzonite body has undergone some 
folding about an F2 axis. The folds here described may represent F2
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strain taken up in the less rigid paragneisses.
F  ̂ and Fold Systems
There exist in the area broad open warps whose axes trend 
about E-W and N-S. Axial planes are vertical and axes are close to 
horizontal. These folds developed late in the history of the region 
and are of minor structural interest.
Possible and/or Slightly Reconnaissanced Folds
There is a possibility that an F 1 fold axis is associated with 
the very elongate E-W fold structure in the northern part of the 
area. The eastward closing of the quartzite and charnockite layers 
suggest this. Further to the east the leucogneisses thin down 
considerably and may close. This entire area has been examined for 
only a few days during July of 1969. Therefore, firm conclusions 
are not possible at this time.
a second possible fold structure is associated with the change 
of dips from 30° to vertical as one traces northern layers from east 
to west. This change of dip may be associated with the interaction 
of the rigid Piseco Dome block to the north and the thick quartz 
monzonite that crosses the west-central part of the area.
Faults
There exist a fairly large number of faults in the area. One 
of these defines the eastern margin of the area mapped in figure 2. 
Several other faults are shown in the southern part of the area.
Aside from these instances, no other faults are shown on the map.
This is because there are no known instances of large offset along 
faults within the area. For the present purposes they simply en­
cumber small scale geologic maps.
The most widely developed set of faults trends N20E - N30E. 
This trend parallel the Piseco Fault. It is along these faults that 




Junction of Willie Road, Peck Hill Road, and Route 29A. 
Parking area just south of intersection.
Just to the north of Route 29A there are typical 
exposures of migmatite. Good Fj minor folds may be found 
in most hand specimens. A few hundred feet up Willie Road 
there is a roadcut showing intense minor folding.
In this area strikes are NW and dips are to the NE. 
This is the structural pattern on the south limb of the large 
F2 fold. F^ minor folds are present.
This stop is close to the nose of the largest F2 fold 
in the area (see figure 2 ).
Proceed northwest on Route 29A.
.3 Roadcuts on the south side of Route 29A exhibit the grey gneiss
phase of the migmatite. Dips are vertical.
.6 100' back in the woods on the south side of Route 29A there are
migmatite outcrops which exhibit excellent examples of F~ minor 
folds.
1 . 2  Intensely folded migmatite on the north side of the road.
1 . 3  Lud Lake to the northeast of road.
2.8 Peck Lake to northeast side of road
3.6 STOP B
Roadcuts of garnetiferous quartz-biotite-oligoclase gneisses. 
These outcrops are typical of the unit. The overall attitude 
of foliation is N60W, 30 NE, but locally the dip goes to 70 NE 
or even vertical.
There is a fairly good development of minor folds in 
this outcrop. These trend around N50W and plunge 15 SE.
Axial plane cleavage and lineation cut across compositional 
banding in some of these folds.
Some fault gouge is present in the outcrop and is 
associated with EW fractures. Also associated with these 
fractures are locally vertical dips.
The variety and complexity of the geology in this out­
crop is typical of the quartz-biotite-oligoclase gneiss.
4.5 Roadcut of quartz-oiotite-oligoclase gneiss on east side of road.
5.1 Turn East on Fisher Road.
5.6 STOP C
Southern contact between Royal Mt. Quartz Diorite and 
quartzitic units of the Ernst C o m e r s  leucogneiss. The 
contact is exposed about 50' south of the road. There are 
good examples of igneous features displayed in the quartz 
diorite. At the contact there are good quartzites.
Proceed back West on Fisher Road
6.1 Turn north on Route 29A.
7.1 Junction 29A - 10. Enter village of Caroga Lake
8.0 Junction 29A - 10 and Fulton County Road 112. Turn East.
9.1 STOP F
Small parking area on south side of road. Contact between 
Hogback Mountain Charnockites and Irving Pond Quartzites.
The charnockites are exposed a few feet south of the road.
The quartzites are exposed just north of the road.
Proceed back West
10.3 Junction 29 A - 10. Turn North.
11.2 Nick Stoner's Inn on west side of road.
11 6 STOP E
Parking area on west side of road. On the east side of the 
road there is an old logging road that goes east for about i 
mile. At the end of this road proceed south up the hillside.
On this hillside there are fine exposures of Irving Pond 
Quartzite. Interlayered with the quartzites are feldspathic 
bands and bands of amphibolite -pyroxenite. Some of the latter 
outline,or lie,in the cores of remarkable F 1 folds. It is in 
this area that the style and attitudes of F. minor folds are 
best developed. F2 minor folds are also present.
11.9 Good exposures of pelitic members of the Irving Pond Quartzites.
These occur right at the contact, which is exposed. Also
present are unusually good minor folds with textbook examples 
of drag folding. A large boulder shows biotite lineation growing 
across compositional banding.
\ d . \ Large roadcuts of Hogback Mt. charnockites. From here to just
north of Green Lake are the type exposures of this unit. Note 
the homogeneity and equigranular nature of the rock.
12.9 Cross contact into Green Lake Quartzite.
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13.2 STOP D
Canada Lake Store and Post Office.
The large ledges across from the store are excellent 
examples of the Royal Mt. Quartz Diorite. As at stop C, these 
gneisses tend to be relatively homogeneous except for occassional 
amphibolite bands. Good igneous features are visible where the 
quartz diorite cross cuts, breaks up, and rotates an amphibolitic 
band at the east end of the outcrop.
Just beyond the visible top of the large ledge are good 
outcrops of garnetiferous quartz-biotite-oligoclase gneiss.
Walk east along the road between Green Lake to the 
north and Canada Lake to the south. Looking north note the 
rugged mountain known as Camelhump. The break between the two 
humps marks tne contact between quartz diorite gneiss and quartz- 
biotite-oligoclase gneiss. Green Lake itself straddles the 
contact between quartz diorite gneiss and the Green Lake 
Quartzites. To the east, the steep hillside is composed of 
Hogback Mt. Charnockite with metagabbro at the top.
At the east shore of Green Lake enter the woods and 
observe a well exposed section of the Green Lake Quartzites. 







the hillside and cross
This is one of
the contact with the 
the best exposed
on the north limb of the fold.
14.4 Outcrops of quartz-biotite-oligoclase gneiss on north side of 
road.
15.1 Pine Lake. Junction 29A and Route 10. Proceed North along Route 10 towards Piseco Lake.
16.2 Northward dipping biotite-quartz-plagioclase gneiss on west 
side of road
17.9 East Stoner Lake to East. Crossing contact between biotite-quartz-plagioclase gneiss and the Rooster Hill Quartz Monzonite.
Rooster Hill rises along the west side of the road.
18.5 New roadcuts of dark green weathering inequigranular quartz
onzonite.
20.4 Outcrop of quartz-biotite-oligoclase
figure 2).
gneiss inclusion (see
1 1 - 3 0
mileage
20.8 STOP 0Good examples of fresh and weathered surfaces of inequi- 
granular quartz monzonite. Megacrysts are clearly visible.
On fresh surfaces they are green and on weathered surfaces 
they are white. Thin sections show these megacrysts to be 
orthoclase and microperthite. Thin section examination also 
shows the presence of 25-30$ quartz in this rock. Mafics are
hornblende and orthopyroxene.
Lineation of the K-feldspar megacrysts is particularly
striking on the weathered surfaces.
21.2 Parking Area
21.4 Cross creek and re--enter quartz-biotite -Oligoclase gneisses.
23.4 Strongly rodded biotite-quartz-plagioclase gneiss in roadcut.
24.1 Trail to Tomany Mt . ranger tower.
24.4 Leucocratic gneiss exposed along road.
24.6 Leucocratic gneiss and biotite-quartz-plagioclase gneiss in
roadcuts. Intrusive relations are visible.
24.7 Avery's Hotel
25.1 Leucogneiss on east side of road.
25.3 Crossing contact between the leucogneiss and a basic phase of
the Cathead Mt. charnockite.
25.8 Basic phase of charnockite
26.9 Cross Creek. Outcrop of good olivine metagabbro displaying
relict ophitic structure.
27.5 Large roadcuts of Cathead Mt. Charnockite are on the west side
of the road. To the east are swamplands. liote the "swaths" of 
pink charnockite that occur in the otherwise light green roadcut.
28.2 Shaker Place turnoff.
Quartzites and quartzitic paragneisses. This band bisects the 
Cathead Mt. Charnockite and can be traced eastward for a distance 
of 15 miles.
The quartzitic gneisses are steeply dipping and appear to 




29.0 Crossing contact with leucogneiss unit. Excellent, steeply
dipping leucogneisses are exposed in the woods just east of 
the road.
Return to Pine Lake Junction with Route 29A.
44.0 Intersection of Routes 29A and 10. Turn west.
44.6 Old road metal quarry of dark quartz-biotite-oligoclase gneiss
cut by pink pegmatite.
4 5 . 3  Road cut of quartz-biotite Oligoclase gneiss.
46.3 Road cuts of steeply dipping and strongly rodded biotite-quartz
Oligoclase gneiss. This outcrop contains inclusions of hard, 
green colored knots of diopside and sphene. Farther up the 
hill to the north is a leucogneiss band that dies out to the
and to the west.
48.3 East Canada Rod and Gun Club. On the north side of the road
there is a small roadcut in the biotite-quartz-plagioclase gneiss. 
In this roadcut there is developed an excellent F^ minor fold.
The axis trends N70W and is nearly horizontal.
50.6 Large roadcuts of strongly 
Between here and the last 
of this gneiss.
rodded biotite
there are several good roadcuts 




and is close to vertical. The strong rodding tends to obliterate 
much of the foliation and on some surfaces it is totally obli­
terated .
52.2 Junction with N-S road. Turn south.
54.5 Junction with E-W road. Turn east.
55.1 Junction with Stewart's Landing Road.Proceed down road to Stewart's Landing. At the end of 
the road is the Stewart's Landing dam across Sprite Creek.
STOP H
The banks along Sprite Creek show excellent exposures of almost
white and rose quartzites.
the
pure
of quartzite anywhere in
To the NW of the creek is the 
charnockites on the north limb of the
These are among the best exposures
contact exposed in
(mile 11 .9 ).
the large roadcuts
contact with the Hogback lit. 









The proximity of this contact is indicated by













Around Stewart's Landing the rocks strike N70E and dip 20 S. 
Return to junction at mile 55.1.
Turn left at junction.
Outcrops of Hogback Mt. Charnockites striking N-S and dipping 
east on the nose of the Fp fold. The charnockites are leuco­
cratic and mesoperthite roch here.
STOP I
Road crosses Sprite Creek.
This is the same creek that is dammed at Stewart's Landing. 
However quartzites are no longer exposed in the creek. Instead 
there are well developed and typical brown, pink, and white 
weathering Hogback Mt. Charnockites. These strike NS and dip 
to the east. Present in the stream are some good examples of 
F2 minor folds.
Note the strong lineation (Lp) in these outcrops.
Crystal Lake to NE of road.
Exposures of Hogback Mt. Charnockite outcrop on the north side 
of the road. These are charnockites of the south limb of the 
F 1 fold.
Small roadcut of quartzites and feldspathic quartzites of the 
F 1 fold core. These dip steeply (45 -60°) and strike N45W.
Bridge across creek. Northwest striking charnockites are ex­
posed in the creek bed. These are charnockites of the north 
limb of the F^ fold.
Lassellsville. Junction Route 67. Turn east.
Quartzites and feldspathic quartzites of the Irving Pond unit 
are exposed along the north side of the road for the next half 
mile. Strikes are NW and dips average 25° to the NE. Good 
10'-20' thick bands of pure quartzite are exposed along the road. 






This work has been supported by granxs from the 
Colgate University Research Council, a Sloan Faculty Fellowship, 
and NSF grant GA-528. Special thanks go to Yngvar Isachsen for 
his help arid encouragement.
REFERENCES
Bartholom/, Pi, 1956, Geology of the Northern Lake Pleasant 
quadrangle. Unpublished Ph.D. thesis; Princeton Univ..
Buddingtort, AiF., 1939, Adirondack Igneous Rocks and Their 
Metamorphlsm. GSA Memoir 7.
Cannon, RiS.,.1937, Geology of the Piseco Lake quadrangle.
N. Y. State klis. Bull. 312.
Kushiro, I. and Yoder, H.S., 1966, Anorthite-Forsterite and 
Anorthite-Enstatite Reactions, Jour. Petrology 7, 337-362.
Lundgren, L., 1966. Muscovite Reactions and Partial Melting in
S.E. Conn., Jour. Petrology 7, pp. 421-453-
Miller, W.J., 1909, Geology of the Remsen quadrangle. N. Y. 
State Mus. Bull. 126.
_________ , 1911, Geology of the Remsen quadrangle. N. Y. State
Mus. Bull. 153-
I
_________ , 1916, Geology of the Lake Pleasant quadrangle. N. Y.
State Mus. Bull. 182.
< , 1921-22, Geology of the Gloversville quadrangle. Unpub
lished map and report.
Nelson, A.E., 1968, Geology of the Ohio quadrangle. U. S. Geol. 
Survey Bull. 1251-F.
Thompson, B.E., 1955-59, Geology of the Harrisburg quadrangle. 
Unpublished report and map.
Wohlford, D., 1969, Personal Communication.




After this manuscript was prepared, further field 
work showed that the large east plunging F2 syncline can be 
traced past the town of Salisbury Center. This extends the 
fold axis another 7 miles to the west.
Miller's (1909) map of the Remsen 15' quadrangle 
suggests that the F2 fold axis may be traced as far northwest 
as Forestport -a distance of 35 miles NW from the western 
margin of the map shown in figure 2.
